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(57) Abstract: The invention relates to a method for allocat-
ing a roaming number to a subscriber in a mobile network com-
prising networks elements jointly used by at least two network
operators. The invention further relates to a method for form-
ing a visitor location register which allocates roaming num-
bers in a shared mobile network. The invention also relates to
a shared mobile network. The invention is based on the idea
of forming, in the visitor location register, roaming numbers
of the network operators sharing the mobile network such that
when the roaming numbers are being allocated, calls of the
subscriber are routed in a desired manner in the networks of
the network operators sharing the network.
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METHODS FOR ALLOCATING ROAMING NUMBER AND FORMING VISITOR
LOCATION REGISTER IN MOBILE NETWORK, AND MOBILE NETWORK

FIELD

[0001] The invention relates to a method and a mobile network for
allocating a roaming number for a call of a subscriber. The invention further
relates to a method for forming a register which allocates roaming numbers.

BACKGROUND

[0002] As mobile communication becomes more and more global
and new mobile generations become more common and the number of net-
work operators providing mobile services increases, the need to share mobile
network resources between several network operators has increased consid-
erably. Mobile networks are shared e.g. when a group of network operators
together receive a licence for setting up a 3G mobile communication system
but each of the network operators has its own infrastructure, which will at least
partly be used as before. A shared mobile communication system thus com-
prises network elements that are jointly used by network operators and ele-
ments that are privately used by each network operator.

[0003] A network operator that does not belong to the above-
mentioned network sharing system may utilize a shared mobile network by
using a roaming service provided by such a shared mobile network.

[0004] A problem with the prior art solution is the routing of a call of
a subscriber such that the routing takes place in a desired manner in the net-
work elements managed by the network operators that participate in sharing
the network. The routing of the call is based on a roaming number allocated to
the call of a subscriber by a visitor location register of the visited mobile net-
work, the allocation of the roaming number in the prior art solutions being
based on the location area of the visited location register of the subscriber. The
roaming number to be allocated according to the prior art cannot thus be used
for routing a call in a shared mobile network.

BRIEF DESCRIPTION

[0005] An object of the invention is to provide an improved method
and an improved mobile network for allocating a roaming number, and an im-
proved method for forming a visitor location register.
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[0006] An aspect of the invention is a method for allocating a roam-
ing number to a call of a subscriber in a mobile network comprising elements
shared between at least two network operators, the method comprising receiv-
ing an order for a call of the subscriber and allocating the roaming number to
the call of the subscriber such that the allocation is directed at a roaming num-
ber of each network operator sharing the mobile network at a predetermined
frequency.

[0007] An aspect of the invention is a mobile network comprising
elements shared between at least two network operators, the mobile network
further comprising: a radio access network for establishing a radio connection
for a subscriber: a core network connected to the radio access network for es-
tablishing a connection for the subscriber; a register of the core network for
allocating a roaming number to a call of the subscriber; the register is config-
ured to allocate the roaming number to the call of the subscriber such that the
allocation is directed at a roaming number of each network operator sharing
the mobile network at a predetermined frequency.

[0008] An aspect of the invention is a method for forming a visitor
location register in a mobile network comprising elements shared between at
least two network operators, the method comprising forming, in the visitor loca-
tion register, roaming numbers of the network operators sharing the mobile
network.

[0009] Preferred embodiments of the invention are disclosed in the
dependent claims.

[0010] The invention is based on the idea that by forming, in a visi-
tor location register of a shared mobile network, roaming numbers of the net-
work operators sharing the mobile network and by allocating the roaming num-
bers of each network operator in a predetermined proportion, it becomes pos-
sible to route calls of a subscriber in a manner desired by the network opera-
tors.

[0011] The invention provides several advantages; for example, the
invention enables the resources of a shared mobile network to be controlled.

LIST OF DRAWINGS

[0012] The invention is now described in closer detail in connec-
tion with the preferred embodiments and with reference to the accompanying
drawings, in which
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[0013] Figure 1 shows an example of a structure of a radio system,
and
[0014] Figure 2 shows an example of a structure of a shared mobile
network.

DESCRIPTION OF EMBODIMENTS

[0015] Since the present solution is suitable for use in mobile net-
works between different generations, embodiments will be described in a net-
work system illustrated in Figure 1, wherein network elements of different gen-
erations coexist. In the description, a 2G radio system is represented e.g.bya
GSM (Global System for Mobile Communications). A 2.5G is represented e.g.
by a GPRS (General Packet Radio System). A 3G radio system is represented
e.g. by a system which is based on the GSM system and which utilizes 3G
EDGE (Enhanced Data Rates for Global Evolution) technology, and systems
known at least by the names IMT-2000 (International Mobile Telecommunica-
tions 2000) and UMTS (Universal Mobile Telecommunications System). The
embodiments are not, however, restricted to these systems described as ex-
amples but a person skilled in the art can also apply the teachings to other ra-
dio systems comprising corresponding characteristics.

[0016] Figure 1 is a simplified block diagram showing, at a network
element level, the most important parts of a radio system. The structure and
functions of the network elements are only described when relevant to the pre-
sent solution.

[0017] The main parts of a radio system are a core network (CN)
100, a radio access network 130 and user equipment (UE) 170. A radio access
network called UTRAN (UMTS Terrestrial Radio Access Network) 130 belongs
to the third generation and is implemented by wideband code division multiple
access (WCDMA) technology. Figure 1 also shows a base station system 160
implemented by time division multiple access (TDMA) technology.

[0018] On a general level, the radio system can also be defined to
comprise user equipment and a network part. The user equipment is also
called a terminal, subscriber terminal and a mobile telephone. The network
part comprises the fixed infrastructure of the radio system, i.e. the core net-
work, radio access network and base station system.

[0019] The structure of the core network 100 corresponds to a com-
bined structure of the GSM and GPRS systems. The GSM network elements
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are responsible for establishing circuit-switched connections, and the GPRS
network elements are responsible for establishing pécket—switched connec-
tions: some of the network elements are, however, included in both systems.

[0020] A mobile services switching centre (MSC) 102, or an MSC
server (MSS), is the centre point of the circuit-switched side of the core net-
work 100. The same mobile services switching centre 102 can be used to
serve the connections of both the radio access network 130 and the base sta-
tion system 160. The tasks of the mobile services switching centre 102 include:
switching, paging, user equipment location registration, handover manage-
ment, collection of subscriber billing information, encryption parameter man-
agement, and echo cancellation.

[0021] The number of mobile services switching centres 102 may
vary: a small network operator may only have one mobile services switching
centre 102 but large core networks 100 may have several ones. Figure 1
shows a second mobile services switching centre 106, but in order to keep
Figure 1 sufficiently clear, the connections of the second mobile services
switching centre 106 to other network elements are not shown.

[0022] Large core networks 100 may have a separate gateway mo-
bile services switching centre (GMSC) 110, which is responsible for circuit-
switched connections between the core network 100 and external networks
180. The gateway mobile services switching centre 110 is located between the
mobile services switching centres 102, 106 and the external networks 180. An
external network 180 can be for instance a public land mobile network (PLMN)
or a public switched telephone network (PSTN).

[0023] A home location register (HLR) 114 comprises a permanent
subscriber register, i.e. the following information, for instance: an international
mobile subscriber identity (IMSI), a mobile subscriber ISDN number (MSISDN),
an authentication key, and when the radio system supports GPRS, a packet
data protocol (PDP) address.

[0024] A visitor location register (VLR) 104 contains roaming infor-
mation on user equipment 170 in the area of the mobile services switching
centre 102. The visitor location register 104 comprises almost the same infor-
mation as the home location register 114, but in the visitor location register
104, the information is kept only temporarily. The visitor location register 104
comprises information needed for processing calls placed or received by user
equipment 170 registered in a database of the visitor location register 104. The
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visitor location register 104 may also receive necessary additional information
from the home location register 114. The visitor location register 104 com-
prises the following information, for example: an international mobile sub-
scriber identity (IMS!), a mobile subscriber ISDN number (MSISDN), a mobile
station roaming number (MSRN) and the location area (LA) of a mobile station.

[0025] An equipment identity register (EIR) 112 comprises the inter-
national mobile equipment identities (IMEI) of the user equipment 170 used in
the radio system, and a so-called white list, and possibly a black list and a grey
list.

[0026] An authentication centre (AuC) 116 is always physically lo-
cated in the same place as the home location register 114, and it comprises a
subscriber authentication key and a corresponding IMSI.

[0027] The network elements shown in Figure 1 are functional enti-
ties whose physical implementation may vary. Usually, the mobile services
switching centre 102 and the visitor location register 104 constitute one physi-
cal device while the home location register 114, equipment identity register 112
and the authentication centre 116 constitute another physical device.

[0028] A serving GPRS support node (SGSN) 118 is the centre
point of the packet-switched side of the core network 100. The main task of the
serving GPRS support node 118 is to transmit and receive packets together
with the user equipment 170 supporting packet-switched transmission by using
the radio access network 130 or the base station system 160. The serving
GPRS support node 118 contains subscriber and location information related
to the user equipment 170.

[0029] A gateway GPRS support node (GGSN) 120 is the packet-
switched side counterpart to the gateway mobile services switching centre 110
of the circuit-switched side with the exception, however, that the gateway
GPRS support node 120 must also be capable of routing traffic from the core
network 100 to external networks 182, whereas the gateway mobile services
switching centre 110 only routes incoming traffic. In our example, external net-
works 182 are represented by the Internet.

[0030] The base station system 160 comprises a base station con-
troller (BSC) 166 and base transceiver stations (BTS) 162, 164. The base sta-
tion controller 166 controls the base transceiver station 162, 164. In principle,
the aim is that the devices implementing the radio path and their functions re-
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side in the base transceiver station 162, 164 while control devices reside in the
base station controller 166.

[0031] The base station controller 166 is responsible for the follow-
ing tasks, for instance: radio resource management of the base transceiver
station 162, 164, intercell handovers, frequency control, i.e. frequency alloca-
tion to the base transceiver stations 162, 164, management of frequency hop-
ping sequences, time delay measurement on the uplink, implementation of the
operation and maintenance interface, and power control.

[0032] The base transceiver station 162, 164 comprises at least one
transceiver which implements one carrier, i.e. eight time slots, i.e. eight physi-
cal channels. Typically, one base transceiver station 162, 164 serves one cell,
but a solution is also possible wherein one base transceiver station 162, 164
serves several sectored cells. The tasks of the base transceiver station 162,
164 include, for example: calculation of timing advance (TA), uplink measure-
ments, channel coding, encryption, decryption, and frequency hopping. )

[0033] The radio access network 130 comprises radio network sub-
systems 140, 150. Each radio network subsystem 140, 150 comprises radio
network controllers (RNC) 146, 156 and nodes B 142, 144, 152, 154. Node B
is a rather abstract concept; the term 'base transceiver station’ is often used
instead.

[0034] Operationally, the radio network controller 146, 156 corre-
sponds approximately to the base station controller 166 of the GSM system,
and node B 142, 144, 152, 154 corresponds approximately to the base trans-
ceiver station 162, 164 of the GSM system. Solutions also exist in which the
same device is both the base transceiver station and node B, i.e. the device is
capable of implementing both the TDMA and WCDMA radio interfaces simul-
taneously.

[0035] The user equipment 170 comprises two parts: mobile equip-
ment (ME) 172 and a UMTS subscriber identity module (USIM) 174. The GSM
system naturally uses its own identity module. The user equipment 170 com-
prises at least one transceiver for establishing a radio link to the radio access
network 130 or base station system 160. The user equipment 170 may com-
prise at least two different subscriber identity modules. The user equipment
170 further comprises an antenna, a user interface and a battery. Today, dif-
ferent types of user equipment 170 exist, for instance equipment installed in
cars, and portable equipment.
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[0036] The USIM 174 comprises user-related information and in-
formation related to information security in particular, for instance an encryp-
tion algorithm.

[0037] A pubiic land mobile network (PLMN) 180 is a public provider
of mobile communication services, usually maintained and managed by admin-
istrative authorities or a recognized private operating agency (RPOA). For the
sake of simplicity, the administrative authority or the RPOA operating the
PLMN is called a network operator. The public land mobile network 180 may
comprise one or more MSC areas which have a numbering plan and a routing
plan in common. An MSC area, in turn, is a part of a mobile network covered
by one mobile services switching centre 102. Each MSC area may comprise
one or more location areas (LA). A location area, in turn, comprises an area in
which the user equipment 170 is able move freely without updating the visitor
location register 104. Each location area may comprise one or more base
transceiver cells.

[0038] Operationally, each public land mobile network 180 can be
considered to be an independent network unit, although the mobile networks of
different network operators may communicate e.g. via a public switched tele-
phone network (PSTN), an ISDN connection or a packet data network (PDN) in
order to transmit calls and network information. A mobile service subscriber
can access a service of a mobile network by making an agreement with a net-
work operator. The network operator then provides the subscriber with identifi-
ers, such as an IMSI identifier, in order to authorize the subscriber to use the
services of the network operator. It is assumed herein that each subscriber
terminal 170 identifies with at least one subscriber.

[0039] A service area is an area consisting of one or more public
land mobile networks 180, and within this area, a connection can be estab-
lished to the user equipment 170 from some other user equipment or a fixed
telephone without the subscriber to the connection having to know the where-
abouts of the user equipment 170. A service area is usually determined by the
radio system standard used, and in the case of a widely used radio system
standard, a service area may be quite large, comprising numerous mobile net-
works possibly even on several different continents. In order to form a large
service area, the network operators provide a roaming service for each other; a
roaming service is a service form provided by a network operator wherein the
network operator of a visiting subscriber is temporarily provided with access to
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a part of a mobile network of another network operator. In such a case, the
visiting subscriber receives the same or almost the same service as while in
his or her home network. A home mobile network is a mobile network main-
tained by the subscriber's network operator with which the visiting subscriber
has made a service agreement.

[0040] Roaming is based on an agreement between the network
operator of the home mobile system of the visiting subscriber and the network
operator of a visited network, the agreement defining the price of a roaming
service and the parameters, such as roaming numbers, to be used in call
setup. A roaming number is allocated on a per call basis to a subscriber regis-
tered in the visitor location register of a visited network, and the roaming num-
ber is used for routing a call of the particular subscriber. A roaming number is
usually allocated on a per call basis at the visitor location register 104. A roam-
ing number includes the following information, for example: the country code
(CC) of a visitor location register of a visited network; a national destination
code (NDC), and a subscriber number.

[0041] The infrastructure of a mobile network can also be shared
between different network operators, in which case some network elements
are jointly used by the network operators and part of the network comprises
the network elements of single network operators. This is called a shared net-
work. A shared network enables, for example, 2G network operators to operate
in a 3G network by using the spectrum of a 3G network operator, or a group of
2G licensees to obtain a shared licence for a 3G network. In one sharing sce-
nario, a group of independent 3G licensees share a common infrastructure in
order to obtain a large coverage in the whole area of a country or in selected
areas thereof. In such a case, the sharing does not necessarily involve opera-
tor-specific network elements.

[0042] The network elements of a mobile communication system
can be shared in many different ways. In an embodiment of the present solu-
tion, a mobile communication system comprises a radio access network
shared by network operators. In an embodiment, a core network comprises
network elements shared by network operators, and network elements man-
aged and maintained independently by the network operators. The details of
how a mobile communication system can be shared are not, however, relevant
to the present solution.
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[0043] Figure 2 shows an example of a shared mobile network 200
comprising a radio access network 224 shared between Operator A 240 and
Operator B 250 and a partly shared core network 220. There can also be more
network operators 240, 250 to share the mobile network 200. Operationally,
the network elements shown in Figure 2 correspond to the network elements of
the radio system shown in Figure 1. The core network 220 comprises a shared
block 230 of the core network, Operator A block 240 and Operator B block
250. Reference numbers 240 and 250 are herein also used for identifying both
network operators and blocks managed by the operators. The shared block
230 comprises a visitor location register 234 and mobile services switching
centres (not shown in Figure 2). The operator-specific blocks 240, 250 also
comprise other network elements managed by each network operator, such as
block-specific mobile services switching centres 244, 254, home location regis-
ters and gateway MSCs (not shown in Figure 2). Each of the networks of the
network operators sharing the network 200 may have a public telephone net-
work connection to communication systems external to the network 200. Fig-
ure 2 further shows a subscriber 210 within the area of the mobile network
200, and the subscriber's 210 home PLMN 260 comprising a home location
register 264 and a gateway MSC 268. The home PLMN 260 of the visiting
subscriber 210 is connected to the shared mobile network 200 e.g. through a
public switched telephone network (PSTN). ‘

[0044] The mobile network 200 can be shared based on an agree-
ment between the network operators 240, 250 participating in the sharing sys-
tem. The shared network elements of the mobile network 200 have thus been
shared between Operators A and B e.g. such that Operator A has a Y% share
of the network, which means that Operator B has a (100-Y)% share of the
network. When the subscriber 210 is a subscriber to either network operator
240, 250 sharing the network, a call of the particular subscriber is directed
through the network of the subscriber's own network operator 240, 250. A simi-
lar situation occurs when the subscriber 210 roams the shared network 200
and the visiting subscriber has a roaming agreement only with one network
operator 240, 250 sharing the network 200. The call is then routed via the net-
work of the network operator with which the roaming agreement was made. In
the above cases, a call can be established according to the prior art.

[0045] In the present solution, an interesting situation occurs when
the subscriber 210 is a subscriber to Operator X, which does not participate in
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sharing the mobile network 200 but which has a roaming agreement separately
with each network operator 240, 250 sharing the network or with a group con-
taining the network operators 240, 250. In such a case, the subscriber 210
roams the mobile communication system 200 shared by Operators A and B.

[0046] Examine a situation wherein the subscriber 210 roams the
area of the mobile network 200 and wherein a radio connection between the
subscriber 210 and the radio access network 224 has been established.
Roaming starts by the mobile services switching centre of the radio access
network 224 receiving the registration of the visiting subscriber 210 and inform-
ing the visitor location register 234 that the visiting subscriber 210 has arrived.
In fact, from a point of view of the visitor location register, also the subscriber
of the visited network is a visiting subscriber. Therefore, the scope of the
invention is not limited to a case wherein the visiting subscriber roams and the
operators have a specific roaming agreement.

[0047] For ease of discussion, we consider situations where the
subscriber 210 is the receiver of a mobile-terminated call. For those skilled in
the art, procedures are known wherein a call originates from the subscriber
210 him- or herself. On a general level, a call can also be any connection that
is routed by employing the procedures described in the present solution. After
call setup at the calling party, the call is directed e.g. through a public tele-
phone network to the gateway MSC 268 of the home network 260 of the sub-
scriber 210, which interrogates information related to the routing of the call
terminating at the subscriber 210 from the home location register 264 of the
home network 260. In the case of the call terminating at the visiting subscriber
210, the party which orders the call does not direct the order of the call to any
specific telephone line or a specific location but to a record of the home loca-
tion register 264. When the subscriber 210 is not located within the area of his
or her home network 260, the home location register 264 asks the visitor loca-
tion register 234 of the visited network 200 to allocate a roaming number 280
to the subscriber 210. After receiving the roaming number 280, the home loca-
tion register 264 delivers it to the gateway MSC 268 of the home network 260
of the subscriber 210, which routes the call on the basis of the received roam-
ing number 280.

[0048] In the present solution, the interesting point is the method by
which the visitor location register 234 allocates the roaming number to a mo-
bile-terminated call of a visiting subscriber 210 such that the allocation is di-
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rected at a roaming number pool of each network operator 240, 250 sharing
the mobile network 200 at a predetermined frequency. A roaming number pool
comprises at least one operator-specific roaming number. The roaming num-
ber of a network operator comprises information, which enables each roaming
number to be identified with the network operator such that the information en-
ables a subscriber-terminated call to be routed via the network elements of the
particular network operator. The roaming numbers allocated at a predeter-
mined frequency then lead to the fact that in the shared mobile network 200 in
the routing of calls terminating at visiting subscribers, the networks of each
network operator 240, 250 are used by predetermined weights. For example,
according to the above-mentioned network sharing, Y% of the calls 270 would
be routed to the network of Operator A, and (100-Y)% of the calls 272 to the
network of Operator B; however, the basis of a routing ratio is irrelevant to the
present solution.

[0049] Next, examine embodiments that can be used for forming a
visitor location register 234 and allocating a roaming number.

[0050] Each network operator 240, 250 sharing the network 200 can
be provided with a specific roaming number space comprising at least one
network-operator-specific roaming number which includes information that en-
ables a call to be routed via the network elements of the network operator
managing the number space.

[0051] In an embodiment, a roaming number (MSRN) group 236
which includes roaming numbers of each network operator 240, 250 sharing
the mobile network and which is identifiable with the home PLMN of the visiting
subscriber 210 is formed in the visitor location register 234. The roaming num-
ber is then allocated by selecting a roaming number from the roaming number
group 236. Identification between a roaming number group and a subscriber's
home communication system means that the roaming number group 236 to be
used is selected on the basis of the home PLMN 260 of the visiting subscriber
210 e.g. by means of the IMSI number of the visiting subscriber 210. In an em-
bodiment, the roaming number group 236 comprises, in a predetermined pro-
portion, roaming numbers of each network operator 240, 250 sharing the mo-
bile network 200, in which case the numbers can be selected by random sam-
pling or by allocating the roaming numbers in rotating order. The roaming
numbers of network operators 240, 250 are then used in proportion to the total
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number of roaming numbers of each network operator in the roaming number
group 236.

[0052] In an embodiment, a roaming number group 236 which in-
cludes the MSRN ranges of the network operators 240, 250 sharing the mobile
network 200 is formed in the visitor location register 236, the lengths of the
MSRN ranges determining the frequency of the roaming numbers of each net-
work operator. An MSRN range 236 comprises roaming numbers such that the
number of roaming numbers in the MSRN range, and thus the frequency of the
roaming numbers, can be determined on the basis of the first and the last
number in the MSRN range. Each roaming number occurs only once in the
visitor location register 234 and each allocated roaming number 280 can be
allocated to only one mobile-terminated call 210 at a time.

[0053] The method according to the present solution for allocating
roaming numbers and for routing mobile-terminated calls to visiting subscribers
can also be used when the network 200 is operated by a single network opera-
tor. In such a case, the calls to the visited network 200, before entering the
visited network 200, are routed in a third party's network or in a PSTN network
based on the routing information carried by the allocated roaming number.

[0054] Although the invention has been described above with refer-
ence to the example in accordance with the accompanying drawings, it is obvi-
ous that the invention is not restricted thereto but can be modified in many
ways within the scope of the inventive idea disclosed in the attached claims.
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CLAIMS

1. A method for allocating a roaming number to a call of a sub-
scriber in a mobile network comprising elements shared between at least two
network operators, the method comprising

receiving an order for a call of the subscriber,

characterized by

allocating the roaming number to the call of the subscriber such that
the allocation is directed at a roaming number of each network operator shar-
ing the mobile network at a predetermined frequency.

2. A method as claimed in claim 1,

characterized by

allocating the roaming number to the call of a visiting subscriber.

3. A method as claimed in claim 1,

characterized by

allocating the roaming number to the mobile-terminated call of the
subscriber.

4. A method as claimed in claim 1,

characterized by

allocating the roaming number by selecting a roaming number from
a roaming number group which includes, in a predetermined proportion, roam-
ing numbers of the network operators sharing the mobile network.

5. A method as claimed in claim 1,

characterized by

aliocating the roaming number by selecting a roaming number from
a roaming number group which includes an MSRN range of each network op-
erator sharing the mobile network, the iength of the MSRN range determining
the frequency of the roaming number of each network operator.

6. A method as claimed in claim 1,

characterized by

allocating the roaming number by selecting a roaming number from
a roaming number group identifiable with a home PLMN of the subscriber.

7. A method as claimed in claim 1,

characterized by

registering the subscriber in a visited network;
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receiving, in the home network, the order for the mobile-terminated
call of the subscriber;

requesting the roaming number from the visited network;

allocating the roaming number to the call of the subscriber;

transmitting the allocated roaming number to the home network;

routing the call to the subscriber by means of the allocated roaming
number.

8. A method as claimed in claim 1,

characterized inthat

a radio access network of the mobile network is shared between at
least two network operators.

9. A method as claimed in claim 1,

characterized inthat

a core network of the mobile network includes elements of at east
two different network operators.

10. A mobile network (200) comprising elements shared between at
least two network operators (240, 250), the mobile network further comprising:

a radio access network (224) for establishing a radio connection for
a subscriber (210);

a core network (220) connected to the radio access network (224)
for establishing a connection for the subscriber (210);

a register (234) of the core network (220) for allocating a roaming
number (280) to a call of the subscriber (210);

characterized inthat

the register (234) is configured to allocate the roaming number (280)
to the call of the subscriber (210) such that the allocation is directed at a roam-
ing number of each network operator (240, 250) sharing the mobile network at
a predetermined frequency.

11. A mobile network as claimed in claim 10,

characterized inthat

the register (234) is configured to allocate the roaming number (280)
to the call of the visiting subscriber (210).

12. A mobile network as claimed in claim 10,

characterized inthat

the register (234) is configured to allocate the roaming number (280)
to the mobile-terminated call of the subscriber (21.0).
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13. A mobile network as claimed in claim 10,

characterized inthat

the register (234) is configured to allocate the roaming number (280)
by selecting a roaming number from a roaming number group (236) which in-
cludes, in a predetermined proportion, roaming numbers of the network opera-
tors (240, 250) sharing the mobile network.

14. A mobile network as claimed in claim 10,

characterized inthat

the register (234) is configured to allocate the roaming number (280)
by selecting a roaming number from a roaming number group (236) which in-
cludes an MSRN range of a network operator (240, 250) sharing the mobile
network, the length of the MSRN range determining the frequency of the roam-
ing numbers of each network operator (240, 250).

15. A mobile network as claimed in claim 10,

characterized inthat

the register (234) is configured to allocate the roaming number (280)
by selecting a roaming number from a roaming number group (236) identifiable
with a home PLMN (260) of the subscriber (210).

16. A mobile network as claimed in claim 10,

characterized inthat

the core network (220) is configured to register the subscriber (210);

the home network (260) is configured to receive an order (280) of
the subscriber (210);

the home network (260) of the subscriber (210) is configured to re-
quest the roaming number (280) from the core network (220);

the core network (220) is configured to transmit the allocated roam-
ing number (280) to the home network (260); and

the home network (260) is configured to route the call of the visiting
subscriber (210) by means of the allocated roaming number (280).

17. A mobile network (200) as claimed in claim 10,

characterized inthat

the mobile network (200) includes a radio access network (224)
shared between at least two network operators (240, 250).

18. A mobile network (200) as claimed in claim 10,

characterized inthat
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the mobile network (200) includes network elements of at least two
network operators (240, 250).

19. A method for forming a visitor location register in a mobile net-
work comprising elements shared between at least two network operators,

characterized by

forming, in the visitor location register, roaming numbers of the net-
work operators sharing the mobile network.

20. A method as claimed in claim 19,

characterized by

forming roaming numbers for calls of visiting subscribers.

21. A method as claimed in claim 19,

characterized by

forming roaming numbers for mobile-terminated calls.

22. A method as claimed in claim 19,

characterized by

forming, in the visitor location register, a roaming number group
identifiable with a home PLMN of the subscriber, the roaming number group
including, in a predetermined proportion, roaming numbers of each network
operator sharing the mobile network.

23. A method as claimed in claim 19,

characterized by

forming, in the visitor location register, a roaming number group
identifiable with the home PLMN of the subscriber, the roaming number group
including roaming numbers of the network operators sharing the mobile net-
work.

24. A method as claimed in claim 19,

characterized by

forming, in the visitor location register, a roaming number group
which includes MSRN ranges of the network operators sharing the mobile net-
work, the length of the MSRN ranges determining the frequency of the roaming
numbers of each network operator.

25. A method as claimed in claim 19,

characterized inthat

a radio access network of the mobile network is shared between at
least two network operators.

26. A method as claimed in claim 19,
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characterized inthat
a core network of the mobile network includes elements of at least

two different network operators.
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